162 . 

£ 

wmaa or sawtci soDeams 
a BmoDBiiuae m tawia Bsranuor uim 


ilt/ . 

m tlllrlNyiA wl Wmm BBlpstVVnBliPIS 

tier iMHi nipNPi or 

KAffitm tM fWWt&IMt 




fpHPwul^Nft IHK# liMI HiSni * #ir iMlWllli^ 

<Mi liilinNfV ^ IhMI lliin 1tt3Kf$0tk 

#im WMiPf igr fRiPi^fil.ff|.€B iiiA %w mUB innm Mnwiil^M <Hii " 
i/^mm tm m. itgiNM* 



S»t»IWNBilEit 

ltdiftiiiir 

MMPKVlSiH^ iQa HIVWPKIniM* WI M | l ll»>iail§ . 

TiF 'ipUnP^^PP ^^'PP*P9||^P8Vppr’:’PI|PPPflBP|PF *1^ ^^PliPI^-JIF^^WPliP 


POST GRADUATE OFFICE 
This thesis has been approved 
for the award of I'ie Degree of 
Master of Tech lo’ogy (Ivi.Tech.) 
in accordance with the 
recTulatious of the Indian 

o 

Institute of Teclinosogy .^artijour 
Dated 





A pPPQNiiWrV Iw MAIISIIV WUlWMdMMBm 

Wrnmmm^ 'MM^fWw V^piiKlpB# wMwMmKMMMm IQr mmmmmmF' WMm ipiiJMII^ . 

lUMi bNMM MWwikiwi 10 wlMI fIflMMi dwT WB0 w W l WiJt !^^ flMf <9WMf 

Z1UII« StiUwV Wliwl ■HHrXvB# VlH9!(|PBaiNiA* HQWiI W^006m^0mKlmm Inm 
lKHMtAlMlt3f Ij y if' g %ii|| f||H|iiJbPilb f3Nl iMi||^BMHMI 
fflinMNMitfe i Mii, . i ^ l# # fim iMftfflii ^TQtiii iftf I'Qitfteliiui luepv iMMtt 
AiyRIM^Ijfktlid -ftw * li.1l*«>d0lf iraMi^!y^tf aaBii fM i*MiiiL€<iBii tn— i iMMft ^ 

fuNte 1^ twi tgrpM* BqpMRtMBtc m m ^Sjmm wM. Iti lai m 
wmi^ 9mt9m wmm 9mS3mMt, m0 ^ aftmiint Msmm Wm 

lp£Hliil|P CPw wnt 4A^pMHPSiM WKM WBfMBm mMf INI 9HlS4l»4niNi^^ 


I Mi »c^ luMtwl t«i @r« 8«?»Pig«luMlc»v 
M3i£«fi%iiig m tbi* iabvr^ffeitig prbbliwi iQiepr«»« mf 

«»& «tji8«3r« iNtgaaraid f&w Mm fm wMMm 
gttl4ii3fi* life 831 *tag«8 of tb« worl* t m Mgiiilsr 
fi^Kfcofbl %(0 >**,0 fof liiii e<fii^boBtl ioootunN3»MMii'b» 
ani bMi intoroab. im %lio frograti of tiio wmiu 

f '1Mi '’IterMI- mUt ., '' lyy',1^. JH. ^ .i^. y%[aMi "iliffii \m '‘itill^lMii -iiiMiai Hfel 

iM iimiiiorm i&oc Jiiriisiiiiix^ imiiiiiNiffiiif iiifHiiiMHnffi 
priVmwUn^ Wm wM •^pl»PMIl TCMr mWWJISn$ wlOm liMI 

i0kp|faaMA«>8» MxQmxxy^ JL WB t»a||BJKlWl w 1110 Siaurir CNT Ml# 
Ceapsbtr Ciiiti% MMm Inslitii^o of f rtit«i34air« iSmvm% fat' 
tlMlf oo-MOpofotlon# 


h* Ml 


IlliSljVlfil* 

^ m'immXw$§mmBS&B 

mtmiKmlMmy^ 

■:SimmM^MMlni^£ Jti®i 

IaI S^ p^XiB ecxuiiaMrwl 
1.*2 MBii« ^ 'tlie tMaXm 

2 mx^wmkX* mmamim mm mut Rcixiairii^ 

2*t Hi^fiKiWKljai; Umi IMnwKi%€Sf 

a«t tfvm of mm^mmB 

2#J| mKIpHtttSS €3UKfMI%i^ 

Swm IpImyiJOIL JLyP( In^iii^ . J irifc R JIfi l w 

3w1 litfoteiiiin 

3*t omaimtioii o^wfeim 

3«3 i^ti«3. iiK«ifi3«s of ii«}je»oitr ^ 

S$m. mgnBmmf^r mImmLmllmm- 

Hill Wmmm^ mwmw WSm i w | |i».ii 

30f 

li. sMBStiSM mw ftyffW ftfgffg 

.:"*r#i PiUPilmif^' JU^Wr 

^#X' lliilVHnyii; . fl wB B BW W ii y mm^fwm - ' ' 


5 mvmmmm 

3 " 

5*^ md otifeiSaiii adf tl}# 6ai|NMfdiMKt% 

!l#2 of 

, 5m$ ^ tiio %ppmm^ and 

3*h ms;pmmmtt^ paroGodm 
5m3 B«d3ua wiOa. lot 

f roscijs w i2t infOTismai ^ 

i#i nrnm'wm. lot 
'^•3 ^tddlal noil lot 

f ^mmmm mmmm _ 

■ff 


Bofoiwo^ 


n 








n 



h 

^ # 
ii 

n 

i 

u 

i 

V 

m 

% 

f 

II 

W 



disrai 

tmrn iitai in 
proHln anpraation 

imlni <tf X fm i%jom wl « 

Ktnmijr Moalli siivfaea 

9pMl£fX0 WRWMlXJJf 

^^ljijRNmKlai<iPLaaa anl^i^a3Lxi^ 

Hm VlW|pMi$lQ|l iial^bMiXiQf 

Immm Wmm %& W^mLwXwm JT OlJnMffplQil 

• ttSjaitg*Xiag«ii ocaiai>aii» 
l»)3Mi Xangtti 

pmxiiXPii 

npiOilnK ^ ttnitaM ttf ii miiftiyf i iT t* ii|. 

W99mmmWBlmm wm^ Mtmmlm mm 3Jmg9W 

anuuia tm F m tk iM0N3«n Dwrao# 

ttilHMlraQ# « rW VOHt mJI CC w^fmmwPy 

n inariNKf foit %lMi vixinx fia^y 

IMdPlL 

BapnciSXyi miitt'ity ^ 

*p4yPllCIJyftil XPMPpF PillNIR^ '^911 ' mmm' mklmmSmm 

aliiii tm ^gfciawi A/ftie 

aiiyt nbMHur iitri* # a < at. tiiia iMtUl - 



tlw Btwe^km mabmr 
9Sbm^ut% 

in tiitt I.Qi4^tiiiliiaX iltjrtetiim 
mimlW ot 9$» iM$m%im «i ^ iM 

i»alar»l.« 

^9^mm $M I3b« i^iP»ait4^M 
iitim* Ifi 

lifflilil of giM opiBiiif 
it tlilGicitmia of l«f«r 

a omiiia. ntSKOC oir 0iMOmk%m 

iM, JppBffli UMI I BI f f i tOO 

IB ilte CSoctelt««€2ow 

y»y^ 

T> 

BOWteiiyF^llfW I^OllBtelV 

coAlfiolint in 1^ folail^iliift §m 
IBU|p fosn^ fim ^ 

m fiiBI]ic«4«ft3i esnstBil 

'lj |ii'tfMk1» 1KifBCSfll|.|^ of tiMI flllUi 

i^oottvo viteositf of Hio IM4 

BiaMMMili# iriooooitf of tlio fli^ 

iiiii!l1i|f of ^ flaii.& 

Hi— I’fusAtlL SMteif 

•ffootifo iiiitei^ 

lLtfi f |t f i | t gmoiUf ' AiNNMf ' ' 

B S tF OUB fnsotJAi 




iM, 

^ m^mmx hmm&Mm of th» iiy^y 
tilt tot^titu at tilt tall. 

t^mmum ml m trm t^mm 

mS^ iwloettr 






4 ^ tiHi wflMi* m %lm 

itm m tM fl«4« %m in tMtt I^Nn^s# 

Bol^ lifiiPollswiQ mA -^wmik ^mmAmey tmtmm mm 
fim ttm l.i mmmt& Ini moA tm^AimmALmSU Hui sisi# 

is sfsisiimft t# Ii4 tMiwmsii^ls moA ttm fiisdA 

fkm «Pfsel 99Hglsisss m tlit' A^niyftmsA of %iisM.ia^ 
‘hmm^AKf is asi «iily 4 «ii|sttl of iNaisniiiM ImpmAtmvt 

im HmSM Iasi is siss sf Mmp&ftmm is wmMmA 

Si stisli as aatiA ays^l as ls y s ii i ps igafift's.iMB y 

tifsai fisM ««t \m %iAw9m tm sf^ssassi 

feiift Ssaijrsi lo isis^taisss as tsifif'' Hsi i^iiS lasiJJSsns fwa# 
Ills •Hisq 9 l Id iislartNINss il ili Oils yalSIy Is isppsis lyiss' lisal 

IXWiSfSS SS StfttiliMNI tSf nSSiSiy^iSSSSlSS Saa(t J H? mii» a iyi aiyiMM* 

Up fsis^MS fvdliMi liss Issows WT IsSPiflil la 
fi |i |ii.’ii fiMii^i. < pis al ii #s %Na sftisal ^ sf isPasiP sss*sfliis§ 
as pfsssp of lyaadlisii f piw ijsSteaf Is'PnilNdiSiP flsii ' 

.itt ja^siisikiPijjps^ JH .ipkjisac aiiiia..j«aiLdttSL.^[uil^PsMk,Pia£ ism'.^p liShr Vml . ssPim^ ’p’- ^Rmsp >Jlk' ssisi SMIPSI l^^E -mI jygtpte.. 

wijpsaas sa mSS iknspsmmis sf las sai i im i 3ii sssi sfasiissi sippisshii*' 

1ll.imi wSKBmWmwWm' WkWIf %9v IP^41M|i§ lMlMNI|Ff 9BSipi§ JUIXpSIIII 

maatfmm sf m simaffet tasMUP liaftpi sls«t lls siaif sss ssmisI 

99 vQRiKl^flnrl^ *lHi' fHPPimimp "Hi ' 

90|i lWp|j i y H II ^ ^ IIHKFHHIS Si 9. BWlinMMliHMl p© HlWBWI 

WtHSmwm iwBB OJiii wmmm.^ 


% fiiai^ Klaliii is gtsti sinsiisii HUmtl* lonsfitr^ wMlm 

mmm of mJti&mm 

uate* isin^ ite f*otit[iH4S^ flsvters 1mm tswiiiisi 
Ini ii^s is liisiMI* 

lo tils 9iteii«ii<si of tlis on it is 

to iioaii4Mr tlis mtli mof mmXi voiigNeisst {s«|jit«i 

asisi sistss) aif inii m iniolli fiiMNw sovsiaft niiS ' 

oMti at fiftt itoait# stiM ■ ♦ « «§» JatBit iiot 
A MMfesf of mmmammtB oa to^ tiirf •»•• is «o opm tliiiifitl. 

iMtNI IlifSiiii . fitt 

Wb hm hmm #iiKit«itatsi tint im iami ^ ftitliai 
Ik t%mm alooi smtiii milt itn^ hsm ftoe tiMliMilsi 

iiWMaiiitioiit fwa !»• spsiiitd to tst ms^tm of sitaroi atiiit 
mm tiM torfaot of tiw tattii* tim. iffietiiNi arom^sitti 'Of 
•m^^s oovsrti sitli fiffsttiti tiaii of ttpHalits sotii lit 
W aatisitaiRtt of ts« ttiooitf flstfibiitim of 
liMi iiiiif in nw itfia Inti iiiofo tm tttfttt ^ M 

Ste •MMsI. of ttngHmt it «onai4«rtd oMwtltlt 
ia toflJittiiiii tnpii^ioat it lat tilaai iMilita of laiitiMi 
ftwiififiiif nitiiiiilt wfetltli ttittt fto intoNtiM in dsnt* tfOBBottf 
tiJAi a tnootli *f ii'ir Hm ttatlioAi inaottaopot of Aititttiisdl&t 
ilia iiionni of mhiittlAit vmagititai. fof m gimm ttl of 
%it!'f?i' it must tftti* fiifiniiit it iittftimMi 'ym ■■fcgMMiiiia of ijiiiiiiyaf 
«»Oiii,<it til tjn totyi fannMnt in intM^aattfiiui a timn Mmhurnm 

ft* 'pfattnl totit tmt m m ttn^ m nm tfftnit of 
Mifitt fongliimit on tat intMonl aoiiiidnff«4ifts fliciit« ioiitWt 
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Urn hm not imm ioXk^ defilopNl 

df Sts MitrtMilr ham ham am&m 

t# Siiir«i%ig«k* tm^fntXas!^ mxMm wlteli him ii«Xp of i«il* 
««plfiiiAl uliiflli Mm Mm difvi^o!>«d Into mma av 

3.«»« oowj^ttfco tiimmi.mm iioimi of Hmw Mm rnmarnmA 

in MJ|r iadlandNl ihm^ tmSi it hm hmmm maamaaxf tm 
mwpfimmh tiisMi tMooflo* wIWl mtiioal, mmmA fwm 

awasimmhwm 

Ttm mm of tiMi ttiifMiiIoiit’ ttm mast a roitgli flaM 

PaOIMI 1.P A SOfNi #<M|ll4>0A«#O pMlilOnMIMMi WOO IWKPy ij.l»iil.<l 

wmk Mas imm doeui In tM.A In psuit* XniiMip Mini 

fi«e«a»m wpineal r«a«itiOfiA am Mo M« dMfiinid fstm filpA«floir 

SOAlWittilStStt !toy«KI>P(>if'fc »*fel*nMlat q# AihtKw M< , %t* , Ati giiiHtiiMiit i 

Ham Along a HaM pIaMa or m ahwaasm^aSsM Modr mm ha matwaA 

Wmm^ wm iNKiSIkSi €MW93^iNI Ww9&>imm VwwwUBIMI - 

fstm idpA flniMiv 

XMA AAAA O# wMA »tn!Mll3M8KM WsJBMt MMy ot i gni JdJNWP AAA MAAA 

i n Aif i y|.lfAMt4 mstf h3mm/a0£i^ In MM # tiirnniAA of IMa ipPAilsAf 
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is «st«eitJai teiw 'ttis mmmmaw itwigtstsss 
9mp€L9$ftm9* flit infer^ameiioii^ of tlis foogimsts iMir«aMiisi» 
iniii our mMm «ti tlio nmmmw imrl'toi tmm . 

mmmamm%9 htm in cuoptor 2 of 

iSl» 

Cto irf-O is %& 9M(l3t tlM #i0r si%iip»|» Ml nit fcAfyt JiiS 9m 

ills nmH piats oas« OBi tio »«0d o solniiMi pmm^sm to soilvt 
til* tuituOtssit totmiiirr i«r^ Oipi^ons witti ooirrsliiiifis 

iaeorpofsitsd* fli« pfoosduro liwliS. t# pysplo# aiMtrsto 

Mii oeonoBiloii^ So oonpiMfig tim* 4 fiiilt«^ffm«»o proesto* 
for soliriiig tim tiaifmlsiit toyniafr Ispir •feutlioiit itas 1# 
Patpstcar and Bp^mm sslisfiot oar rofiiirMMiits hm 

liiM Usui* ' fim dstaSis of ilw polliod liars hmm mlmixmA lm 
OOapisr 3« Bis irsssdnr# is fSssIKLs %m mmmm&Bmtm ligrvo* 
irCissS 4 i|^ WBd rpi lOKfs ossa tus adLjRUig<»4soglli ii^lpslMtis ass i# 
Fnoidti* tim dstsils of tisi soapiisiiciis sarrisd mk is stoiiPr 
tiMi sffssis of foiiiltioiss Bi^SIds OKsdisr* Pimdtl. SEmlNir mA 
ttlss tilt dif fsiri^ trpos <^f roui^tBisss ton slss toss dsserSlisA 
io 'Itoftor 3« 

of tto rssalts of tiis ators sospitstions 

tom prsssotsd iia Ciiatosr %'# 

to of tilt ssin otjsstirss of tto wsssiit wosic liss 

iSs ssn . .a,uih.. »i,tjk., .ijutiad, .Amtu,. ^ smmk. JmLt'ILmi il^' <<^0 «Miti ii<v& ■Jite.Jfc .ajiiM^.MLk.^-Mk ifii- iitilr -smi %iiri " Miik'n^^Mak. iMiSiiir Mi lito it" iiiilfcii liiS' ' >sikkaHlr JliiJsaii;. ..1^14. 

to eosiNtrt tor itosffitissi iwsdsiiiioiis ratn. mss rssiats sf tisi 
prsvisos siQpsrSssiits mm tto fioif srsr roafSi ^^Lstss* tosortr^ 

!iyiii liyiii^ iiiPpiiipNpp' ■. nmPiMfcr wit poiippNidKisJMiiw 3 mp 

'tot dssidid to ptrfsin tor smbi sspMflsMKit msI ttor 
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qhh iiii4iifiH^ ii^i &w ffxpwniiBfln w^% ipiNisiJiifiii. 
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Mi^Ha«atxofis mm$ wsxvsrnm mm to etatpisa %mmm mimmwmmm3kr 
mmsXtu ultli tils prsilaticiai mm mUm^tan pwmu^mm# 
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amm uith %km lOmofltlfkml pfs^sttos# M alas lasdaiss tlis 
tfsipsfiaQa of tias sxpsvinsiital asAiXts of ^is fsdilsl sail Joi 
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Ooiiaiditr tim f%tm df « lladd m m tiM iwtr 

tii» WiXL^ wnil&dL^ la tkm 2aagitt»!ia«l. air9is%i«ii mt !• 
smtUL vid irliBaa aidLi^s a aaiMlljaMaiiQKiiiJL %oiiQi<iaf7' lisiaa liKliii 
if laiom m tha Tim tmMm iiC 

tua tt£i%itl.@iit is tii» of iralaeitir m ar 

may' #tp«ndl@nt m y^ tim la tlta emm»9kTmm 

frm tim wsXL, miSiyB tt iMmm trm 
iiisflaaiartai Umb tim wt&Ulm ii •xpraavf&la 

hy a aalaticmsliia of thm fosmt 
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Mm^ If* li*f» mm lm» tim «ff«*t of r&n^mmp um %• 
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€if i*ughfi**« ifiJi*ii wi ^ m in tli* nm^ mi@%ioii«« 



BtmglmmB *l«santt tern in rm^m§ «!«•*• 

Bmprnp A* turnip «3ji*iill**Atoi 1* 

•Ug]3^ *aii|Ui*t*dl« rnsmmf^ ** eaii iltiwpl t* *i«i*&iy Iti* 
imfioo* %yi»«* tteeoviiiii %m tMw mpmtmm* 

BfVacIlliNM tyOMI MEf Ini iNfOiMili’ iifcl«tM«etf<.<iii. in|A %im 

M til* tito m^pigmar^ 

*23. til* «tl*iiiiit* «r* ia*iitifi*2 111 i^ap* ami. *to «q* *i^vlAiit*dt 
■iWiOiftifui to * # i y|,.fiift# **tt*Hi# yim i wattif’twwn nm^SaamA Inr 
te aya A ng «»€ laatfritiytug *f tUrtwS* !N»3*iii t* t^a itop» M to 
iMNIODfS **t*SOK|ff til* a*lt(p|**** allMMaSt* felmaafi ftt A4*3lti*al. iMBV* 

iy|.jMriinni1& m%Mmmm mm w9mmw^9 Gm 1#l%li mJrWm 3km WB^ 

foSMuA by *Mtg iraaiii* twyt ii tf wattfiatui ^tMM Pi^ 

ii(i 9WI MMpPl, tti l^(w3lli6^3MBB PI|®1PP#0I 

WB* ftlllIPNIi***** XU* IHMgiai*** AOiWHI 0m 

i2*Killt* i*it^ um i ff J g^if {^ jgytNfIPMi iMffgiliy t fityaam ' 

■***t*ii *** juJM*** *» yipit angjUMi ** m* xiioif ofoiaiig* to tn* , 
tii*w(i'tli**ii ii,ap*3i tjTpi utA tlM *n* JtoiiMai dg.a*fvt* Siiiifai *** 
tievili** MjiHi* t* tim ''tlif«*«g|»*BiiQ^^ yvaliiy* 

' JOIOmMSt mfwmmm BOMWilJipW^ 3»V pw fflPWlHPli# iMiWSiNr' 
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%im •l««Nsati art togatliwr m 

"**1^ 

IcRf^ I«fe ti« 3<Ki«t#ir Hi* «ad f riMtoKi* 

»liip« far tiM farims %jm 9 of mi|l»i«s9« X% 

'lim af* fwm 


■'^fy 


afrf #i 



ftttantian is ^pNiiMid imm %« yis «i»|)its& tfps 


9 i TQnglmssfit tisiii iSg. wm»gmm»M imm& of aOimiii^s 
ar« mif oip in alas and panliaa m m fotalbla* 


fongteaia siat* in tM.a OKMik nan bn aiya'nfibatiaaft Inf <91** 

ap? PP'PiP^«pppp!, 'flpf apapBip HP ■’■'"'"Ppfn HIPHfW!Wi^pr.SR HPPf^liWIwP' HIP H|p HIIPiPIpHppp ^PPpirHir'^ilplWc' applI^Hlir^pP ^PiP^PFppr 

liartiiniiar Sitttiitioitt bbn b«ii^ of bba nlaniiita* flui 

faiiiiiiii^ «@a« i»4i^ 




WfWt tlui i wtfi4 ipFiKin 4 i#ii iC H 

siMi m iPi4M&ion4Bii|> M&f %mi Tm,i^ iwipi fpp^on is 

bfi 

K P ■ KWiiy CSiiJMf) 

fir 

iibsifs' JB\. is « noniiiaiit ^ tbs dster ^ fli* IWf ttangii isgioe 
is isftJMil Ip Fjp > ^ /ig i sbsri l^ taoiss Hai aabsa iP 
S f Of* Itt Mi sn&otb snsfasi* Sby <f| i pfp|| | 


uui-*) 
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Mmti r ^ S jtCC^ f»lMI WUm $fmM 

i 

tougtetMif tPQii tlM myimaifit* &t MwfW 9tiA it 

^|^]i|pk ^ ipiPiP ^ 

f m 3*15 C <r^} ^/M • 0*1111 ) 

Oi 4 

♦ o*w K % ca« 3 ^) 

Mmm^ % <laiiol#s viixift P fm ^ la y to q ^ ytiai^^ 

«ioiitli r«g£iii fivw hf ^ Ca*i«ia)« 

iifi:!ia,uayfiiid^W' ttiailiiiii 

l^jrrwidiil tanw tmgjmm»9 hm Inmki %jr 

fg 

and S&iMfoffd * Com tisad tim MM 

aanaidvrad tfmioatad aonaa# tlia xmigliiaas «Siainiet#n»liea 

jl m m£^ <li3«5) 

fw 

«t t . da*i C <^/ 1 

&i Wa eaaa § ^ oonataiit ia af taaa oi'd^ 13 «. 

iftlig^i ,,y, n* ,,,i{imi..,i^^ 

flia ralatiicisa far I and ^ far tHa %fm 

nr 'liMai .jitt'.ai^aaaiyw 'TiaiijjftrniiM' nJi* JflB|aiyiiieawkyi«aii. JBbVyb jayv jJ|. ^lyiyjiaiiiiiaM^ .. '.*4^. :,mitu. 'JlPt .,s.:^. 

^ji ir iPKSiW^ lypsiii 0jipNiw^^ iWiwiwfiwjyi^ii®^ 

af laiar^ # 

fa Vi Miml iiBdteiiMi 

' RwRijriyi viigKiiMiip wnLJMw xn wQMMBviAiyi* ifPi^pni' 

Wm giPlIVindllMM 3UPW pLPMi Mm iKMSI liXlll|ii mMt v# Wi^IPl 



12 


vaMiwaa and awfana ljT*iniazl.Uaa Mt duMtas awabUOng 

IIMNAMIMHi I Pi Mi , OlSillMf 1illil9EH9i|l& itiytittaia feM w HttM* IM (OAv aK mk 

4«f%ii» tiM foii|^«ai« m in %M mm of isitfoixi amipfi«i«* 

MiWi7 WB fmt HIHI UtiB Sil iOfttiWII 4JI IplMi 

fl9@4 f'oiiiliiNMis 

k 

€€»24i»f*oc4e turn foUnwiiii 

,._^is«__ C&JW?) 

^♦3.305 

dafiirM fmm msm^eimmt^i mmi^tu tm tli4 
ga3midf«4 Ifon «ti4 st^««3. ^pMS 4o not liunr k iQfvfetnafele 
4iff tjr«iie« ^bmm %Tm» of Mi^«fi4lt ^ ii«iio« • g«^Nii 

fklj^^lQiiiiilP fm W 'lifH i noit Inmni irvkliiktMi* 


aggS .■■Biiiai.Wiii rngmuii 

M tlik emm of gciiigISMk8» tISm ttlmmm^m 

‘Q^WKP %8i|l iWWftSllllllll tilk’B® SSPWMt MMM^SWw 

# 

JLi&%4iiflninPi>^PNif^ 49 ffooii^ l^b# X ipgi iiSHi f v' S - i4iiPiPMiX9ii4j4di#9 

IPwqf iQLIpQyyASWSlJ^ JnrW WBmmm Wkmmi^ W^mW m Bk VflPi# 


: ^ igMgyil ' ' ^^iik^ltfijk di^V ' dftb' iiiik nbiiyk'ilik. idStV' ‘irti'iri^ 

JBI ImiBB|.ii iBBWiiMI .ilftii.MHIiii. EuSSi 

ftm x yy 4li9r«9^«xl«llx XvPivvX imm tSm 4klk «f 


f H 

iUUbwtfl^ £§ dnni Iteft 

d « 38.0 (0.03&a>y^} 


1/m (0.183 a o«oMl vV») 


(a*34) 


iito« % i9 tte «i»«iiii «r tiMi ifir«9 «xi4 %i tiM rocMilmosi 
li«lclii« XtMi tibmm rmlmtimt^p !• mMXA lOm 

•ad ao<r^<aDo, 



Itai tii« drug Mm of wm . 

g an • %*9 i %«^3p C2#3*#) 

♦ * ■ 

‘M'dm is sniidi shin I8ci < |p|^ < ffi ' 

I(aKOi,,..ltei^ tm fmaliwii 

XUa IWUgBIlSSS ^ISlPSCn«inlC^9i>i0S TiXr S<^P8ISW SiwmM mSfP" 

' |k 

roiigitiisss east hm 4fifiiN|g ffm Hts of tei « 


•|^ .t|i 


ilii,„ISiMttBWl 


IMS 4kI« «fai3jS>l® tm WbiM %fm ^ wm^mm sm 

1 

Stl® l&d lfll0 ItlMwl p^XIpN^JI HHIwl 


pfi>|««^siit SEMI kHH i^^Unirluai 
f. 

imi IpO IlKNmiiNiisi' ntsim iniis iKii9ii?i3MKiltS on s f9 ls%# idldi ilimfg 


f!V0Jt0t^SBg 4iJMIIIiiihi 

HULS ®OI0WEX1I®WI lilMI O* Im® wW®Wil^ 

XtttiCIlS* m£r tImMIk mtM iS %<» «pl?ni ImMI mwnmJUmm WOmSMmWjF JtmirmiP 
rnfftS^GOM t>-l f | f | i | |i | |i i||y)| i f | i' 1 || | ^4 fBig in -^tli^^ Hipyt, ]NM|ini# 

Uii kSiAit. nail m flM^tiNliffapiiiiKi TimffiiiiTii Am is ilAanlMP 

i H^ Siaii2iig|iig'*^^ii cMf skf#y vs ^pmi'i, mstfiltiMM in 


iga im PftiSS:12EBB3i 


■iiiiiili. .1 LI 

Jilbi JihiAiiMhUjlUi^LiiUkA^^ ^^it^JIIIIB ..' .JaLiM u^i. ;aai,:. 1^1 irt'n A 'fJlLii li i^llrtii iirtli dil''.uMic w'iiir'iitMfc- ini 

jomWL ip 

ao 99 GC8M^9f9iayijLi2f Kuspi# mta lANSiiraifSy w» atiNKiaaifa in 

dcwpttliii JSksmmt^ tiit mmi ppoeviiira ^bmoiapsi iby 

12 

I'iii -Miifln' Tflff* irtihi itiilii' Ifln^iitltt \*m Tf -t^SbiSm atdMfc'jMMt ^ ^iki. j|b ■ -^--^ .iSl .,^ 1 ^ ■■jSllkm"Mt ■-^- igdL. ■•‘^‘ 

Itfitt S|llt3Jljy^ i330^9fp9^t9m%M iWf1L0#C I^QBIfiNK wM 

eonpcfciiig %im t9 & imtf Imgm axtsntf Imi 9 ^^ tim warn ttm 
r«talii tli 9 i»l9aptttg99 of tim »9^io4* 

fSllvMk^Jifr jg|j|L ^^g||ug|||U||^^ •'■f^irtii nm lilb' -tei kM'lUli'' atoi Mii .viMicdBP illb%9bdH iM9U' .jBMiiMr jMl.. Jbtt 9Lk. iii^f jdiltti 

XfiMi nOWul f99«9INl9 Ox 1333.9 aOtolOft 919 lSil9 1199 9x S 

f that alMir* fii3|ii9t9 iia m m to omfoi* to tiHi 
t&ioiiioss Ox tSMB xJiypwr* wo tut ow of tiift ooiaotto'^fxoif 
foXtHonsliisMi a«af a i9il|« fitooo f ootufoi hato tfoo^ igtoiit 
9 iuliitwtioS. aatliit .in tlio ooKfUEUyog tiwi:ii 

rnwWfl9->9ii^ 9liiMiMiMi9iiii9jiiik ’Jll. '-jji^. jl9tJ<krtte. imiKil liMMtbiiint iff .^Jjk JM «x9fc«xtafa>’jiifc . *» 

AfjpNp jLifli ▼ j^iK0p®if^syL nOw ^ni ipdi^ 

Iil3. i* fr**l9 of %otSi9tf^ l^jrojfoi ffooi^ 9iiwni9l<.ii owftiiiMftf mklX** 
I«t9 Uto* Xil9 »9 Wo 3 0911 9li0 llW«Il9 99999 Of HaTiotiOB Of 
mamxm gmSSmA^ mm» twmi^mt^ fixilt teal^y uolJl toMft* 
vmtiir* 9t9» 

Ua jya tbv # t9'' l 'l .. o iii i ttloif tov t ii # i9iitlio4 

#si fe# sp^yiiNl 1# iWf pK^iWtl , 

a9a.,iiii.jBWififi^i« tmin^ii 

7319 towtoT lif»t io oooiiaoriA to Ho totnoin tio 
ioaii^MaoiT iuffttioi nMW •((tfofifti I Ctntofsol) mA 

X CoitOlllol,} 913.1. tNi llOOOLii P |9 oaOfWffai t iOII OOOMtiOISO 999 
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wrltMB Is th* liw rtiwat Anstlan 

In 4#ft , Pi M | . Infl 


*wllx»i| tv »?«?%* C3#M) 

flt« of nAliii ^ikm C% v > ifs^iii mm 

th&t tbm msiaMm It cstotil^itaX^ mA 

%lii f4Hitiet»t.«ii tfi tte aiiMiNiir of titwi* 

Xli« mmmmiMm $m x^>K eci«oFil»a^«i 

•ftttii if«t 

eoB^mww9^tli.Ql^ of Hn 

a* f A i» 

u/tmL yiMil’ itlllkMiyiiliUlitotfftlli^'Jl^ utiWJlIw uflMt' iw' " J|^ ^ '& 

swMWriwt^iii . wm 

,■ 

¥ miM m * [jK^ ** II TJ ) fl C3*2»3) 

a* 3Y 

JltoiJill? 9^WWtt9 &8W|ife SWRJ 

.JMk crillkt ^Iki iti4 gjL 


'X » : ■ : C3*t^l 

f w ( ik/ ^r> 0<3-$> 

, Xfim illHr3WN81& JL® JPpjJBI ® 

l^bUNm t> ft l»pf 

f iilletiiii M t 



I o<rgxriA „ 

iiiyiPt % k mm a»<l x ^msnetwriiiiiii 

a 

kMmimmti of Iiirwr* f ism mmmmiM. m 
mi Opt for tliii rntfmaMm imm^ wmi^9- 


4 

-e 


Sbo i lfa ij pM i fc liii < wifeh i 3> iy In 0.wmm lipt 


K « ♦ 





10mm iL is Hit 


3i3^iiiiiSBiyiidyi3L 




>liilt,^JEilii 


r aaaa fei 


f o mim %i!« botsiSafr iJisro? it tii mtmmmty 

to kmw %km ppofiloo'of tto dtopon^iiit vuritliiM at a itatiott 
mpattoaa of tli« of liitfi^ft* ^4m h?im wmi. a poMiTwla^ 

i^iatifxiiisip for %Qtlt tlie iralooitr fliaia 

l»rofii«a art @inMta4 ttrougt Ilia praaariflioa of i^aipa 

W&Bmmr W&m mXilmmMWt WCSSSmtStm 


,1^ Iwifl^ 

flm p^iitioB prof^ura mm0m tiift iafcmition aikm§, 
tii« toian^aviiwb fJm kmmSmw meMtimm mmt 


m iim miMn n » 0 mi0 t m f 

MM tut frat aiMii • m « m^mM f « 


(3.M> 



HM'. Vl|pl.4li. liM WiM»' IJi WW^' WKI^WmWm SH lUi^ 

f ti if q t ff liiKlsig 
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In mii n^cii Urn mmt «ii ilm§* w^- 

tlMi wall tfr« of ffwat pmatinal tn^vaa&i 1^ tlw piwii^ 

m ^mX wll^ tM« ifiiiisii' w%m mt lagantlm^ wtXjMXiit 
ilatf!SI>iili.€iii mmXtmM la itefelufi 2»f • lawi^ imi limll ihhi baw 
w# aan a « to l a% a tiia ifiwmst ctraaa nM t:Ni Iwa^' fkm t%Mi 

iralael^ 

J,iigl,,,.aiiag,,,ali^ ,11^ mil 

dHiiiiiilaaiaaa tSmasit atraia afe ^ wall i« ialliiad 

1^1 

Xm 
f m* 

iJrat til* #ififtltiai af u*^ » ai^ata i<tfligliaiiiliLf 
aaa %• laRittaa ia tXm fotat 

«* • -ri- C3»5-«) 

/• 

fli* liQaiallia wsabmt mm lia ai^iaaaiMl aai 

nm%*r* (J.5-3) 

Mmum^ memXim aaa %a wvittaB atf 

• ' Mi^w la C® '/•I* ■ ■ 

Sism ttiaan al oalaMi a n^aais* a%<9Ntaa a la analiialal Hkmi 
msMi afOMaiiia wit 9m iMaaKliii it^Niamifa afiav^ aiR:iMlil«». 

%ii^LXHi laa aiM MfaMlmfe# X vaiaMiiaiaiia fmt ll i# aaifkiiMlata 

aypi mmmmmmm immwimSPW&m 

IsMIikik. ■■^ ' ■ . «iuf ..j,„ tmmiL. uWMtiilbk '■ — ’• iMm '«t mI’ Mtk j^akdlH'' ',^iMiaJibdaiiik. aBiu^^iMi^iia ' ' 

laa jiMiP iitaaa m »aa .taiil la iiMa glapi apt 


18 


T- m f 1? • 


irn^t 


ftiM yilj^iiiif 

% 


* "^9 

S f ^ip- 


(3,5^ > 


DO 


jASa 8 .,.iMi..Jte,.,A..I^ 

fim MammAm^wm hm^ fliui al^ tlM imXl tn itefliiai 


8 « 


f « Cl% • M l 
tilar* fp is tlM liaaM floje Wm mXU. 




Warn turn ^i$M3Mm9 of mui. Hi* aMotii 


r«la 8 i<mi^P ima M« rnm'aam^ ia %lm fmi 

. 311 |i|E 

r? ♦ 

Mu 


CM-«I 


Ms 8 iti 28 i «8 for ti*^ fMoa tlia C2tl«i|g iftt gvli 

1 


• « 




C3f5-9l 


« Cm + 81 

8 jLa a^t^BalAfe U ffan mtmrnMmik al%af 

MtiA> | |fe4 •te iiteftiir • feln ii #fliiff* »l m % f f w foV' f* IM maBk |mi 

8o8<nl B .filiTiabd^ Mats 9iJi08l«i8#(8 4!VK3teia88B( 

813MI 'PtifMIff 0 InPIPI)I Cw 

XMil lakam^ktm |fflH#Hfty 4m tilmin #naB l^bM 

f»i f t.l |fef ^ 

Jf, 


W m. ■ * 1 

^ Mo^CMgi * 3 le«»l 
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fMM tit# Ilf tlui 

iBMWP tlii mm* 4 Fmi^ixtii lio'iHwrtiy'ji #o#s 

iii ;^ milmr pmrt# i»f 1 aS^« 

ttcmi«rv«fcl.mi m$m^m§ %imm mt% tlm liititt« 44 lfmn «4 

lip • yn y UL SMI mtHwHi pfiMiif mi #iiF4aJi9 Oii 


i3^i^»iii 33&8Bt 



nmMB 

iiiiiiiip~i iriiii'lll' ifpptfiPi ijlrfl^ urtiiiiiii'Af pfe 

i^lP&iMt ipi IMlWIiflWiii $mw 9 mm 

m proesim* tim wmaA (x^f) ##• 

i^niiiill|i inI^ #IMI|KII1B$ wUMS pIHIOHMI UlVll#* 

thB muMi 1ft tlift OftMi till& tlifti Cx* Y } ftfwtftift ftl,flft« Ml §JkiXl 
ftijFiitftftiE tiH3L lift 4ft IWBifft ft illilftli ftliftiQl^ft H4ft Hift ttfttftl4ftfti3^ 

'ijigfHfy imUftB* l^lift ppftftftPiift ftHtytiyj ft g y|.4 

WUSmSIR flUWwBy® JPLmff mJEWI 3MII({3ftC®Mp OJT WMitflm IBWWPw 1i®MI . , 

•fftfl?i. ftftlftft iftYSf idftpftl i f lftiflEtllyg, t^iFftftc!li tlift iftwi of ft 'Aiiiftii ftl,ftn** 


ift jipii fttpHOi ftefttlim ftft tit# ftftftfti'Hilcmfti ftiytiftt l,# aiairii mi 

ftl^yftpnjitft fftcftiilft f« 9 V tlift ftiisft ifftBftfftr fwtlft neroftft tmm 
ftftftft 4 |fti!|f l,ft aiiftft m t om %§ ftfttiftlMMiift fmftfti* tMji 

ftftftiyytf Bftft ftvoipift mifttst ft fttmfttiKtftiiyi ftftfinft sii iftt ttftipneiftift 


ftlXMlf ftft toftft ftftftW I ISIMi l|ftifti}ftli||!|.flft llXffft ftftftftVftftiF ftft fttAl* 


ft4i41ftttib^ 

Hm 



fmmWSfm mVBBKB^WOm Wm lippyHMNil liQff 


■ " CJ ft ' C3«S«^) 

Ve“ 

r .. . ';^ v' ■';/. ■■' . ,;' V: "■"■ ./V ,. " , ; '' ^ ■; 

INI liMiB l£M% mi w 9 l 3 SBm 0 lt -UfW minpi iiSI 

Wm 'fftgimt Muftift O - ^ - 


: ii J i w1!!8 i i ii i< iiiii wliBW HHBiMyywLIKKMByy§Byfc>iljBU^ 

fiM eanMimliQii of |#2 «!>• 

twmw^tmrwk ta tlM x 

It + (<^+•>“>11 = It ) + ^ »•«••) 

WiPlPII <p •^•Biyi 1; OF l^mr iIMpMliUWtr FiFIJ|pli»4 inft m JLm IwW 

tiMii iMib €<»•• a<>fe ftiixl«M • 

3i&^S,. ■ .3^ ilCflartlMlt, ifffllill«|. 

:^iiife Jllilft:,ttiiii&«iilwteii^ 1^ ittiftAiirfi' '-^ -jF ' jiitt itifiiik^^. iiiiiiiiiir'TiriiiTiaiiii niv i^ir ‘lix i^" iJl' ijH ..ii^ ^Myl^ •ilillriMlI' lb 

xfim 9txi^iwfws>%(si, 4i^|ii%s<<xiit nv wiQis^SiMi ui m fiJixi#** 
<tif f«x«(i«w f Qv% and toUviBi li^r fciyiiirft iiitifiwllcsi# 

il.tttPil.x v;i:yat«^ <if -co mlm hmA iMm 

m sH€§ m p*^pts.m of is t^bmm im Xigiirs 
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Hit imtat aHNiiKf ^ ilil« miA isu fam 

tim mmAhWiA mSmm^ i» iui«i im tmsm$ ^ 

•fumtico* Tim Xw <3l>t«i£^ 

%MS^9mxm ImtM in fell # iSQinMPiyilfln nomi^Qii as m itota** 
gmlnd aiiaiMits in Ilia aasdsi^ ftsinna* tM is «^iawp*4 lyMI 
iMPfe mm iprid p^iya%s§ l^bm siiV!ial4.oii oT Wm dpfisitiaat iipi!*jUPil4i 

Jrjl JmJBMMUF SJft wBMWMJI IpiKliMPSiJL jpi^JLSHNEUii 9yL90|| flyiwUlP 

asimissl^ ^ ii»iisiipA %mm9 in tim mnwmmiMXm mi^aMm 
in tlta fii}iia«4ilTasiQ4ia f cpiit Ilia aanplal# lUffarm^ aQiNliai 
tadtoms %a llia'fasait 

— A <t>p^ "f ^ + c C3iill*jl 

liir^ MBM»,aX,,.iayintia^ ,f«Hiiagi 

4 dlffavanaa i* «i>Mnai fm mmtf gi^t lina^ 

«i^ tiPis a sal of iSnaar algl^sida aptiii^aiis wra f taMU fliasa 
aipaliaiis era salaad Ixr sinpia si>aaasalaa*aRA>slit\i&iai faiwlna*' 


flrlrib^ ^ii jy^tetHsikL ' '«i'lKi4..Jie. dilp -laiiiiMi. .Jll ‘mUkiaaim. JK' .JttSt u|t^i^iiyj&^ Mcm m riii'nyir ' iiukh 'jib' mmi.' 

lli»IW »IIH' JTfliPlIllI'm 3.9 liBl09ili tKBSm llli® tw# 

^panlity of Ilia fluid antfsiiiad toii^ ^a slap mid %• a 
aartalxt pasasnliisa af Ilia aimil of Hia fluid aljempf aaliHiic 

WSiNMHI^ ®RiB 3 Cr IlC^iPSyU^ (WBIR m^W IpKflflWp# 

4 iMppkIlap' 'laadi'aaPi l iasad an Umi si^PliaB praaaPtfa 
lias iMHMi foawaiaiadii fiMi aaaaiHMiiT aaipa4ili.aaB aan ba aaanriad 

SKiii prapatr a aiftt ■’ft Hi.' t wt Htfffta ii 



mm tim tollming 

%m ^rffti of 9Sfiiglm«tt 

''iJb# "M IWUNft 

Ctll Cof«*« wmH&!9aX r'3iif!iii«st* 

WIStw wWltWmMm mm Wmt ' 

mmAmm «f 1Q0» 11% 10% ifi€ 3000* CmmMitmn wmm 
•AZTlod out to •tu^f ti 2 « «ff«ttg of Pfian^X iSttiMMffr 
iollming Pwm^l mm %7^ !•% 100 

mSk 1000* Mlc» tMm fr$MLm gooffloloiitt Stgiitfitt 

IMQiftilllilM MiQfSttUiS wKm^9f WmIFw 

ooaiwoo goa pnuitim mxw ofcpy fifii SJOtigpriitgOBS* xtMi ymni# 
of odumtotion ir«« imm % oioil. to l»f m 1# tOf»t*10^. 

kfo iholl orooiiit nod dlotmto tuo rofiilto of our 
ooK|)iit&tiort8 in tbo ofloct oboiitier^ 





figurwi %«1«1 itaf « Mt of ircloei^ profllti 

m ft iieii«d^«Bfti<xii^ basic* It can lift iM«ft tlmfe y»ft 
ftftioolt/ giniiiflBfe bftftottftc ctftftp^ dill ftti iiif»r<mft iJi 
il^iiglxiftcs mmiim* 1^.s iadftfttftc aa iacfftccc Is tiic 

diftcr iirftca dtii «it imi7ftfts« Is tbs bd^ii of th* jronglciftfes 
ftlftsmtc* Tbft saftft tsftsd is dbcftfrcd Is tli« cssdl gscte 
fts4 PifTCfti^cl ijrpfti of ttmi^siftcs* 

gC i 

ficucfts b>t«*3 a i P^ i ftbfttf ft slfti of X ccaiBcfe c...-^ 

tlift piftift Bcsftdiic » fccr 4iff«fisi iftugiiHics RcfstUs 

soiMNrc* It is cii»ftrt«& tint tbc cttrficft Inlicfftc ca bgriib^f* 
Sftsiftftllar ciNiotli ftt fmff Im Roia^siftss HdSftbts rafecrcf la 

WOSMm^ tilMl' OX m#Biii%ll 

laiftii* ftt Mib HosglKiftsc infsoXtc isadiftrc^ tiM siiff acft 

taitlc tftWftirdc ssootlBiftcc dib tld iTnircaci la t li ft 

ftiiai jsiiMiiiiiib . jv diJbiiaiittiilift ' ^inJK 'tiMkaiit Jfe'‘1bisJiik. -•jjfrlfctiiriif nnt%ri]rhiii_ _ml 

' ^JUSIm9 S<l3|re®A®| nOin^ttXk X.4 IW1K3k#tlS|| IQtlillS wEMI %JQyl#li3St9iW 

ftf tbft laialTOtitf ctiiidJQNftf Aynuf CiWiSi dtli ttMi dkMactfftsa 
cadi tlift of tiift itKzftaftcc tlccftatc iMwocfti CBtuIiftp vlMa 

ftonpftfftA dtli tlM t iii ft lBi ft Cft tlift cStdirnf* OftSCftftftiatlrf 
tlift nictEi fliftlifla 



Hgorv iSmm ^ itti ei»«fll<^«iit m m 

mmMk mxtfmm pilcit&i4 agalnsfe %im plat# vm$»mw Xt 

em %»• ivflii %3m i# #tti#fa#t#C!f \6im €mmmS, 

tftili Vim <K#i tm fl«l»|3al# #»ii 0 

Vl^n?## %«l«4 «e4 tmm tti# •fftet# #f ti»# 

nmimiBMM msimw m %l»t Vs$m H mm mm 

tlint til# slEta frttmtm laer##### %dth ti»i li»sv##t# t# ISi# 
loiiglgMi## l{i^ol4t wmSbmPt 

leg ,1, llligilfilil,,.,lw^ Uxm 


kit2sl» JfflilMBGillllll, 

tmpwVEm* profll## for ^ff«r«it fiotiglBi### 
nw0bmm^ for #»»« of tim mm& groin too^### #f# in 


l^lgnrt# %#2*1 m€ It mm %• #t##rr#i Hmtf i^iilor %# 

til# roioiitf irofil#^ Vm tmpmvmm prolil# «l 9 # t«#oM#i 
«to#p#r wim til#' iii#r#wi# in tii# louglii### S«gr»c^i# wm^rntm 
fli# u ptw# tr##g f #lliiii#i at hiaiMiy Pu MiiHit iiinb#rs 


9i$mm hm^% Vmm ^ rvflJttitit of tli# pljyl# itan^it 
mmimm on ,m mmaV& met&m* tm «ff##t of Vm Urogte### 

ppiiiii iraiJiPniivii ss niKwii iii c^ipni wmm^in *1 dm ns liM Him 

til# Mnton mnAnnf ii«i»Mit## with in###### In tn# Rcutibn### 
i#|in#34# 11 #^ mt in M#r iiori#t ilit of Vam . 

ro n^pim# ## #dt#H#nt## 


ilfiif* %»t«5 itiowi «ir liMirtsiliii tlia 

WJl^fXmmA WWBmmt wm Wlm mMBBmmM WmSmImt WwW WmmkVKm 

Wi^l^vJMMi WSSmt9wm<t 33UI IraMBwOBI iDuHPWr m* m pUMkV CnHBPWBUMIS 
i*|,' fe|| yppiiiHi* tm^olill wtn« |^ Wlh* 

fw ^9 » Tii^ In < flH yff. fffnf giniMi %ti # tS^fonMil, dMivwi* 

mm* 3i3m^ 9 ^ li^« mmSmnt Hm of tlit 

SPyiKSNigr 318 MMUUkir W$ mminn WmWt mBm wlWBniQIR 

liwf Siittimiios 1iwi0ssM9B RugfiKiiiUi siMftNMr* 1% 

9f9s&, b# tioldLo<iwl bliati't alt ‘fi4^ laMsta FfMyUl. ismtiafii* a fy ae A 

^^ifr 'TP^ wPF 'Pr' "Jf.!- ’IP pfpppif' 'P* pPrPWj||j|f ^PUPfPHPP ^^wlPPPpiiiPiBF PilP™|' PiniPPlPl|f 'Pipppp: pp* PPPIP Tpr 

of fiouiS^aaa Hi^pibMa MotMiar jla analXf 















G. 4-2-5 EFFECT 





flit mmA im «siMisli3iiita3. Ims «3Cp|jdiiiiii 
la ••utliiBi 1«2«: weimmey tm tm cllitaift mmesfSMmM, 

iatik to !)• 0iXipi3rf4 &m ymmtieal pr«tLeti<its« muSL 
hm Wm tm «gr«o vltli otlior*, 

iKpifteaEits wttf* eoatotod to Haw #6nraioptflfiti' 

in a liill. |«t OR a rougli smfiaoo* Ilii» wm to 

Oo m iotoroot^liig ffOtlm oiaot ta# offoots of omll. xovghnooa 
Imvo not toiR Sinroatigatod# SmA, grain rouglnooa timi iiaoO* 




orofiloo in tlio ^tonoo of saos troRofor ^irooi^ tlio wall.* 
HoasoroRORta of |ot growtli aM 'WaOo^tir iooar 9m auiOo* fito wall, 
lot tMoteoto lim mlmlttm mmy wilit mm imrmm 

in tlio ^atanoo fmm tao oloti anO In tlio oaoo'of a aorfaeo MitO 
oiiifofii Ooigfet of roiigOoooa^ tliio woolO anoialt to a olaiBigo In 
tlio rmi^HRoss lopiolds matm wstR tOo Oomatrooii Olataiioo froR 
tlio ol^» 

Th9 gfstoa uood.io sobiMtioallr i^oiii in tlio Ugoro 
5*3-1* fl3o flaiO ti»«4 m» air* flio roogn plat# ooooiotot of 
« ‘portpoi:* iboot wl%h oand paptr* paotoi m ito owi^li^* 


Tlw following faotora toHnonood mm.m of fougteiat 
typo uood for tn# ©xporliwKitoi 



O ^ 

# 

Ci) of S 'ciitfpae%®ri»fe4e tm 

tli«» pT@^%%m of 

Cm) of tte rcsfs^ii anitfaeii Itielf* 

# 

l^ougli 1 ^ o)iaJ*a;iet«7i$tle3 ar« fosr 

iff ftrtut of .f*oiigliiie33#3* ntmeiist^ mmA gx^lii toti^ociit 

i*oiigli»3S33s of Goim miA staiifora« i^laf *3 
9to«f tho ««eoii<l f3etor» naioel^^ tlx« avMIiA^iMtir 
iiifluMsotwi to a groat ojitisit .Iji mlmtium tfpo of r^agliaoia 
fmt tiSm mpmeimmtPm Bm^ grain rongimass wm 3aIaot«d« viisteo 
3^<l pipaiw mrm oagMf atail^la mdi ttia ^ ^ % ^utraotatitflio 
for tlie .aaad rouglmaai oot;P.4 hm iisei* 

.Zttfoa ^iffermt gz^aa of mmd p^pOTf nwl^r* *11* 

mi. *t*' woro maod* flui tMolEtiaas of tli@ graiiis mm s»»ynzr«i 
uting a traroMing sMroaeopa an^ mm .liiMilit of tha graint . 
w«r« foiBKl to 1»« 0«1S:t 0«3I and O#*!? m 

f 1 l)ii«oMotloii of t3m mmmtmi and iaatiiMiiitatljai 

Tbm «rrw)g«aezit of tlio apiiaratms is skoan ijt Wigasem , 
5»3*1* Mr frcsa tlio ^Xm 0 mt is otm^tsd tisr^li a eIo«s€ 
gMiraeiiss4«ifcai toot mi jbn|sets4 along tiis plats plaosg in a 
y«ttaagiala 3 P voodsn ®!msai«l througii tlis anifom gap foi««4 tstiNpw 
tiwi flat pises* of perspex jiAieet at tTm mi of tli« Mirngf 
systea* M sliall refer to tlie gap ttoroogli air is Wjmm 

as tSis **liit*#-' 

SSpeiMients sere eoseuotei os 'totli wmom ana rosipi 
sttrfaees* for eaeli smfaeet eaperMsst* ssrs repeated for diff-^ 
erist slot tieigits and^ floir rates#' 



ifttioeitita tMirc aMuf^ witii n. %xS$9 e&mm§%9i, 

t& m mmmmtmr utiicli rmfSi %!)• ^asle pm^marm la 

ineltei of 

g3im3L.aiia,,,wiitm. 

4 ttfiirifiigal fm* vas tis«4 to pvmi^p tli« air* Umi 
fan eouftlad to m 4«C« notoif wm aoi£3t«4 on a rifid tdmm Tlit 
dixift ««mixig t1i« aUr to tite plmto i«a8 mmamlr trnmmstm to 
tlxo tli« diiKst liad m opanix^ Ixi it tlurougli iiliitt a Plata 

ooitM alida« m that ty vaiytog tha poidticn of tha plata^tha 
flow rata oould ba amriad* 

S,t3t2; „,„ian,,.,il.Pfe 

Sba alat vm mda of tm parapax iftioats of siaa 
50«5 X l•••5 X 1»0 am* iffaetlxa aiot ifidtk vas ^>3*8 e«a* ^ 
loam lilaea wxa giitad to tba bxsa of tim in fluia^ i4.tli 

it md tba upi^r piaoa wm aoimaetad to ttia air diiat tbroix^ m 
tMoic. fXaxlbla pxpar pyiiiiga* Sarawad rods aitb indti at tba 
tops paaaad tbroogb buidxaa in tiM flataa* %* oparglini' Hia 
BnobXt dppar plata oould ba riiaad or Xoaaradi^tbiia mabliiig 
alot baiglit irispiatioo* ^ 

Smlzh .lit .tlili 

4 *par«|iax* liiaal 95*5^ se 52*3 oxi* lo dixiiiaioitf and 
f m tbiot iiaa maad for mootb attrfaea »»i«« iand pxpara wmm 
gitiad m tba iurfaoa of tba xaltig adhaaira tapaa for roaglt 
iixrfaea rona* 

' ' " " ' ' apoad ' ' "*^35 " ' ' ' '' '' ' ' ' ' ”'■* " . 

Capaieitf * M3 mible faat>mimta* 

S*F* o*M 
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fli» plAt^ m» In Mm wm&m ^unu^X 

mmim^ to itn b%s«» flui mm mountod on % rigid 

pl&tf on« 


if‘ 


ilillai 


,IHi,.aiil.,.lBafei 

^SftmmLn pr«tstir «9 mm aoimrod witlt % oirimlar 
vaMbm ^mrnmtmf 1*?6 «&« fbo ifBid.X9r fid* of tli* prot* vai 
5«5 c»i XoRg and b«it «t m arigl* of aiiroadiiatolr* fh* 
longor fid* of tb* |hM»* pataad tlirougii * ttSse if mw X<mg md 
^/B in^oa in di«iiit*rt wid fUmiLf foenrod in it« Tli* tnb* in 
tnifi was bold fin^ In tli* tx^ooraing aoebanian* TIi* otiMr 
«nd of tb* ttib* uaf cocoitetfd to an ineXinod manoMtor tbroui^ 
plfftlc t'yibing* 


.Hit ^rnmmLrn^ 

profilof ii«r* n«asurod at difforpit ntmtim* 
along th* plat** 4t «inli station^ tb* ebarantoorlftl* thinimmi* 
of tbc liotinaafsr larer mm also a«aatir*4» S«nn*« it mm nmmmmsew 
for tbo ppob* to hm nofod along tli« l«ngtb of tbe plat* and also 
in til* ¥«xtiel« dirootion* It ms also n««d*d to aio¥* tli* prdte* 
in tij* eroaS'*«i8« dir«otion to elwMik tli* tiio*4i»«iiisiaialitf of 
th* flow* 

!!%• trav«rs* unit oonslsttd of a brass itpiar* plat* 
»ouiit*d on idUob ms a graduated rod* Tim rod oarrtod an am 
to MliiOb tli* stool tiii# oarrying tli* pfote* isas *»<mr*d W 
of a sotmerow# tii* tPb* and li«ao* th* wtbm oonM b* ral»«d 
or lowtrod by anttiating a aierowitar h«ad« It eonld b« loeitod 
with an anonraoy of 0*5 «• 



35 


flift »ayi m & fmm worls fomedl of mil® 

li*tiii« pljm^ mmm %h& 9&&p it* fli» wi3M pmM. 1sm 

S0V®4 mro»» tii« m tills fraas work ana fixed at 

dsatrsd position* flie fr«as work with tla® ttmerm wait itself 
ecmid t>s ia3V«d along the Iwagtii of tlis elmmml and ^flxsd at wigr 
daairad statioa* flam iiositioa fsoiild ts narked using the seals 
'attaoiiaa to. the ifrli!g*elips were asad to hold tlm 

peniis fLfnlft without wltrationst dafiag ttis axp®n»«fits« 

ifyiflipetar 

tslfioitf isrofilss wars nsasarad asiag aa iaeliaad 
sMsioaistar read th e <9^pfaaitito frassaras la iiuEdiss of water* 

A rad fluid of speeifio grarltr' 0*38 was itisad* tlis mmmmtm 
eottld read 0*QS8 iiadiss of watar* 

to inportant itort of tlia wcark bsfora toa aatml nsuiiai 
of the tasts was sotting up tils sli^ halglit* fits alM was to 
oittain the rs^rsd slot hslgtt and liafs it as anlfoiii as : 
possibla ofsr the mtirs width of the plato* 

The slot mm adjastsd aprosiaatslr to the ds^rsd 
hsight ty oparating ths kii<i»s and tming the seals attaotisd to 
tlio aids of ths ehannitl* ^fha hlowiir was starti^ prciia was 
poidtionsd in the Oisitrs of ths ehaimsl and th# hsight of «i« 
pfohs the tmrfaos was ad|nstsd sxaetly to the dssirsd 

iralsto of ths slot hsight* fhe iwsitiQii of the prahe was adlnstsd 



’ 31 ) 


tflal. mS) memr till it wm ptmuXl^nl to tim ttroetion of tlio 
fIoi#« Hov, thm vtK plaood |it»t infront 9t tti* tlot and 
tl» WMfo oporotad till tli« »ai«3a^«r wmA mm fwlool^ 

lilt t8iifoftil%r of tbt slot ma tostod l»j .poiidtlQiiiiii 
tilt St dlfftrtnt altni tli« iKidtli of tlit f^ot and 


aaMng fintr adliittiBtRts till tUt mmmmtmt rttd mm irtloeitj 
fftamt «t sH potitl^tis of tht pf\t^9» Hit slot titiglit wm 
ttsttd oftoa to ooitirt timt It rtBtiRtd imifgnk througiiotit tto 

tUptldltBIltt 


Ttlooltsr profllts warn mmumrad st tlit omtm of thm 


plftlt* Thm tloiitir wm mtaxt&d md th« jet i«a« tUowtd to mm 
fat a fmr simitts to mmih sttadf otato ooadltions* Hit irtloeitj 
putifilt sitamir«is«fiti mrm tli«a thm first statloii 

'being tiso slot itself* start titts* the protit wm flwilitd . 
against tht surfaet» taldng tart to set that thm prdhm just 
touchtd thm suiCaoe m& did not htiid dm to taoeseiiro prtssnrt* ; 
fht mstmmtmr reading vas noted* Httn tht adofonttter htad tas ' 
rotated to displaoe tht psttot hr 0*f m ta^ tint leid tht moo* - 
nettr rtading noted* fht 0*^ nn siovtMnt warn oostinntd for : 
ahomt %m sort rtadings* 

Hit prolilt mm oonplettd hf t^^lng nmdinis nitli’ Umi 
prdht at rarlous ixasiticiis with sir^lltr s^ntoiitgs near the snrfaot 
and inertwNid soaoings onet iht naadwia relneity point was Msstd# 
till tht iMinooettr rtad mm rtloeity prtssnrt* 

fht prctot mm thiHs ramoTad from tht slot and rtloeity 
profllts wsrt neasnrtd at h atmtlmm dowistrtsn* flit^ lirst ti#© 



ita&ifiiif wm €hamm nmtJt tls» smA thm atutims 

At MAtmmiMg &pmSm9 isAhm* 

Mttm tli« ptoiiXmB mm GQiiia«bcMl^ tbA spread 

sf tbs 4«fe'ifas nsasiirsd* Ibr tMs porposs* readings wmm t^Asm 
at tan statisiis Aam^rmm of tbs siotf th« stations being 
spaoed progresaiiMilir in^easlJii betifeen Mb other* At 
•tation» tits aS'SlaRM selooitsf snd tlie tMctoess of tlie Isfer^ 
idiere tlie relooltr m» half ttm aaxiiiiai reloeitf sere 
nNHURored* 

loif^ tlie flow rate was obanged and the eoeplete set 
of operatlcms repMed* SKperintents were repeated for foor 
flow rates for 'each sM setting* 

i«xt» the slot height itself was ol:^ng^ and the 
experimiints repeated* fhree slot hsights» 3 ms * # m isid 12 m 
were need* 

The fhtlre set of operations was oondooted m the three 
grades of rough siirfaoe and also ^oit the moth sarfsioe* Ihr 
each sorfaett there were thrie slot settinis wil^ four flow 
rates for eaoh setting* Altc^etber hd sets of TmMxm^ were 
talcsii* 

fhe mmemmsmt* of veloeitir profile and the spread of 
the Jet m both the anooth and roigh plates are giren In tshles 
to 5A»t Ibr typUsiil, slot ii«g?no1^» meiaers* slot 
lecmoldii mMibm i» oaloulated ftm . . 

. slot 'Asodiolds wmMst m 

Where is the hsight of slot openii^* is the weloolty at 



iM mM v ^ %m liiiiM.ti.is viicoiity tlw 

lii g imiX prgiMt tiui TiiiiXts of oiir iSE|»«7iMfital inrii* 
tigaticn in tlie nsat ebaptoi^ ana 8«t low thor agTM wltii tli 

^t5,i J,il 

m 

liM eauanotiii ix^flMistt m tlii flow 
<tiWiXopmnt amd iMt t7«if«^ in m rmOl&X wiplX Jot m « rou^ 
SlXffiflO** 

fli Mtsofiaantal oonsiitid of « Jit iiMlng oot 

of m BQMStlm ani iproailinf rajdiaXX^ m flat i^ti* laqsiiisMti 
wmtm oonOiiotid m two t:fpii of lotigl sorfaeis and alto on tli 
MooHi aisrfiioi* flio jpooglaiisa typm oonsldirid wm osity 
roo^iia and T«groofi typo of rou^ist* IcparlMstti mift 
ripoated for diffitMt alot l^iglits in iaoli mm* feXoelty 
iMzid tMperatnri wmmmmmtB waro uadi at dlffaraast atationa 
aXdog tit iurfaxsi* 

For thi porpoti of eoiapiri«e«t wo tsafi eofiildBr«4 tlm' 
flow difiXopiMt piort only* CMpariioist Isawi lira uadi f»r tli 
ittootl awid iMfT roi2#ii«ts easis* iteioXti of tlt««i ooniiarirai 
alalX to praaintid in tit next dsaptar* 
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FIG. 5-3-1 GENERAL ARRANGEMENT OF THE EXPERIMENTAL SET-UP 
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ir«loeity ppolll# data 
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